To date, we have only partially begun to develop an understanding of the channels through which innovation is facilitated within organizations. Although talented individuals are pivotal to supporting knowledge accumulation and renewal, they may be more willing to contribute new ideas if they expect to reap some of the gains that these ideas generate for the firm. In considering this perspective, this paper addresses whether organizational incentives affect innovation, and considers the conduits through which this link is established. In particular, this paper uses agency theory to address whether performance-based pay and performance-based promotion foster firm innovation. Our analysis relies upon a survey of 370 Brazilian manufacturing and services firms. Based on estimations of two-stage models, our results indicate that promotion is a more useful tool for encouraging innovation than pay. In addition, there seems to be a threshold above which the use of performance-based promotion is marginal.
Introduction
Whereas past research on the determinants of innovation has examined factors such as technological opportunities and property rights regimes (Encaoua, Hall, Laisney, & Mairesse, 2000; Geroski, 1995; Scotchmer, 2004) , there has been increasing interest in firm-specific determinants, including human capital or the stock of qualified labor (García-Morales, Lloréns-Montes, & Verdú-Jover, 2007; Kiessling, Richey, Meng, & Dabic, 2009) , and the mechanisms through which firms stimulate innovative behavior on the part of individuals (Cohen & Sauermann, 2007; Foss, 2009; Galende, 2006) . Scholars have proposed that recruiting and selecting talented individuals is pivotal in enhancing firms' financial performance (Chang, 2006; Lado & Wilson, 1994) . In a similar vein, effective recruitment and selection practices (Foray & Steinmueller, 2003) as well as training and development (Bae & Rowley, 2004) are critical to support knowledge accumulation and renewal, thereby creating superior innovation performance. However, as Holmstrom (1989) observes, firms are expected to become innovative not only by employing individuals who have the capacity to generate key innovations but also by rewarding those individuals -i.e., by adopting performance-based incentive systems that encourage the development of new products and services.
The theoretical underpinning for the incentive-innovation link is straightforward. Without proper compensation for the ideas that they generate, individuals may be less inclined to pursue new, valuable projects. Principal-agent models, for instance, predict that individuals will exert more effort toward certain activities if they expect that such costly actions will be rewarded (Levinthal, 1988; Prendergast, 1999) . Thus, organization members may be more willing to contribute new ideas if they expect to reap some of the gains that these ideas generate for their firm. Incentive schemes may also encourage the self-selection of human capital. More specifically, skilled individuals who are not rewarded for their contributions may leave the firm and even establish entrepreneurial ventures of their own in which the link between effort and compensation (i.e., profits) will be more salient and direct (Zenger, 1994) . If this is the case, there is reason to believe that incentives will increase the ability of the firm to engage its members in innovative projects.
In this paper, we address increasing calls for the infusion of other perspectives into innovation research (Foss, 2009) . We empirically examine whether organizational incentives affect innovation, and we determine the channels through which this link is established. We hypothesize that there are two distinct ways in which incentives can be structured to influence innovation. Firms can more directly reward individuals based on short-term performance; for example through profit-sharing schemes in which the desired outcome can arguably be secured via efforts to create and commercialize new products and services (Davila, 2003) . Firms can also craft longer-term mechanisms such as promotion schemes based on merit. With the knowledge that they may be promoted if they consistently propose new, valuable ideas, individuals may be more willing to engage in innovation efforts (Besley & Ghatak, 2008) . We call these two distinct incentive mechanisms performance-based pay and performance-based promotion. Using a survey of 370 Brazilian firms covering a broad range of industries, we test the relative impact of these incentive practices on innovation (measured as the extent to which firm revenues come from new products and services).
Our study adds to the literature on the determinants of innovation in several ways. First, our study extends the debate about how organizational practices can affect the innovative potential of firms beyond what can be attained solely by investments in human capital. In addition, by examining distinct incentive mechanisms (i.e., pay and promotion), this paper improves our understanding of exactly how incentives might work. For instance, Laursen and Foss (2003) find a positive but marginally significant effect of performance-based pay on innovation; however, they do not assess the effect of performance-based promotion. Last but not least, our econometric approach differs from that of prior studies because it takes into consideration the potential endogeneity of organizational choices. We consider the possibility that unobserved firm-specific factors may create the false appearance of a relationship between incentives and performance. We provide a more complete vision of the various firm-specific attributes that can affect innovation performance by using a two-stage estimation process BAR, Rio de Janeiro, v. 9, n. 3, art. 4, pp. 308-328, July/Sept. 2012 www.anpad.org.br/bar whereby the effect of incentives on innovation (in the second stage) is conditional upon first-stage estimates of the determinants of organizational incentives.
The remainder of the paper is structured as follows. We next review the relevant literature from which we derive our hypotheses. Then, we describe our data and methods, after which we present and discuss our findings. Concluding remarks follow.
Literature Review and Hypotheses
Despite the significant contribution of evolutionary theory to our understanding of firms' innovative activities, it has not significantly advanced our knowledge of the channels through which innovation is encouraged within organizations (Levinthal, 2007) . Despite the potential relevance of internal incentives to innovative behavior (which is indeed as great as that of external incentives), the literature on innovation has not fully substantiated their impact on the generation of feasible ideas (Galende & Fuente, 2003) . At the same time, Galende (2006) observes that agency theory, even if it is less prevalent than evolutionary theory in studies of innovation, is pivotal to assessing whether (and how) firms themselves are able to encourage innovation. Agency-based literature has concentrated on the impact of organizational incentives on firms' financial performance (Cadsby, Song, & Tapon, 2007; Dow & Raposo, 2005; Peng, Buck, & Filatotchev, 2003) , including those organizations that are not profit-oriented. For example, Brickley and Horn (2002) have found that in both nonprofit and forprofit hospitals, CEOs do not have an explicit incentive to concentrate on altruistic activities. They determine that turnover and pay are strongly related to hospital financial performance regardless of the hospital's profit orientation. Despite its current focus, agency theory can be extended to consider other organizational concerns, including innovative firm behavior (Galende, 2006) . Agency theory is based on the recognition that the separation of ownership and control requires owners (i.e., principals) to design contracts that influenced agents' behavior (Jensen & Meckling, 1976) . Thus, the central tenet of agency-based models is that increased incentives stimulate greater effort (Lazear, 2000; Levinthal, 1988; Sappington, 1991) . In fact, principal-agent models have shown that incentives play the dual role of encouraging productivity and attracting a qualified labor force (Cadsby et al., 2007) . Although various difficulties constrain firms' ability to construct high-powered incentives, the prescription of agency theory is simple: firms must attract skilled personnel and elicit high levels of effort through appropriate compensation schemes (Prendergast, 2002) .
How then do internal incentives affect firm innovativeness? Following the logic outlined above, it would seem that firms must attract and retain individuals who contribute valuable ideas to foster innovation. On the one hand, highly skilled individuals will tend to be attracted to firms that provide appropriate rewards for their innovate efforts (Andersson, Freedman, Haltiwanger, Lane, & Shaw, 2009 ); otherwise, they will become entrepreneurs and commercially exploit their own projects (Zenger, 1994) . On the other hand, once they are working for particular firms, individuals will tend to put an emphasis on initiatives that should positively influence their career and their individual compensation. Innovative individuals who feel that they are not receiving appropriate compensation for their contributions may become dissatisfied and leave. Therefore, incentive schemes should foster innovation by eliciting a great deal of effort to generate valuable ideas and by attracting talented individuals (Zenger & Lazzarini, 2004) ; these two elements are pivotal for the firm's innovation. In addition, high-powered incentives are likely to increase mean firm payoff because skilled researchers will be able to select successful projects (Andersson et al., 2009) .
Innovation relies on the creativity of individuals, and firms should tap into individuals' talents by rewarding them for their contributions (Friebel & Giannetti, 2009 ). However, the incentives that motivate innovation should be designed based on the idea that innovation performance is difficult to monitor effectively because it is associated with unpredictable outcomes. Agency theory recommends that principals and agents share the risks and that agents consequently receive a risk premium (Aghion BAR, Rio de Janeiro, v. 9, n. 3, art. 4, pp. 308-328, July/Sept. 2012 www.anpad.org.br/bar & Tirole, 1994; Holmstrom, 1989 ). Yet, the facts are not always consistent with the theory (Baker, Jensen, & Murphy, 1988; Hoskisson, Hitt, & Hill, 1993; Stroh, Brett, Baumann, & Reilly, 1996) . However, recent evidence indicates that new product development managers respond positively to variable compensation based upon project performance (Davila, 2003) . In addition, an emerging body of literature has suggested that organizational incentive schemes (i.e., performance-based pay) play an important role in fostering innovation (Cano & Cano, 2006; Laursen & Foss, 2003) . In fact, there is evidence that organizational financial incentives affect: (a) the speed of problem solving (e.g., Appleyard, Brown, & Sattler, 2006) ; and (b) the performance of cross-functional product development teams (Sarin & Mahajan, 2001 ). These results suggest that pecuniary incentives impact firm innovativeness. Thus, based on the predictions of the agency-based literature, we hypothesize the following:
Hypothesis 1. Firms that adopt incentive systems that include higher performance-based pay will be more innovative. Laursen and Foss (2003) examined the relationship between incentives and innovation. In fact, the impact of performance-based pay was positive, but its statistical significance was marginal (10%). The researchers surveyed Danish firms to determine whether a few human resources management practices (HRM) could increase the probability that a firm would introduce innovation. Their approach was based on the notion of complementarities; that is, often engaging in one particular organizational practice increases the returns associated with engaging in other practices (Milgrom & Roberts, 1995) . The researchers found evidence consistent with the notion of complementarities among HRM practices. Nonetheless, the HRM practices alone did not create similar results. However, in considering firms' innovative behavior, their study only addresses whether an innovation has been introduced; it does not take into account the rent streams generated by the innovation. In addition, like most studies of the relationship between organizational incentives and innovation, their study only addresses effort associated with performance-based pay. Holmstrom and Milgrom (1991, p. 50) have suggested that "the range of instruments that can be used to control an agent's performance in one activity is much wider than just deciding how to pay for performance". Along these lines, we posit that performance-based promotion should be accounted for in examining the link between organizational incentives and innovation. This distinction is important because the social desirability of recognition is widespread in organizations (Auriol & Renault, 2008 ).
In addition, in contrast to pay, promotion is likely to have a long-term nature, and this is consistent with the time span of innovation activities. For instance, Balkin, Markman, and GomezMejia (2000) have noted that CEO pay at high-technology firms is more strongly contingent on firms' innovation performance than on firms' financial performance. Working in a similar vein, Lerner and Wulf (2007) have determined that higher numbers of long-term incentives offered to heads of corporate R&D are associated with more heavily cited patents for the corresponding corporation. This literature highlights that reward systems should take into account the long-run orientation of innovation activities and that internal incentives, like promotion, should therefore be under the same degree of scrutiny as pay. In fact, the social psychology literature has long recognized that promotion is closely related to long-term reward systems, which encourage employees to engage in long-termoriented behavior (Crowe & Higgins, 1997) . In practice, however, promotions also involve increases in wages (Gibbons & Waldman, 1999) . Nevertheless, the advantage of promotions is that they allow for inter-temporal differentiation among workers; that is, promotions fulfill a social desire for recognition. Thus, from the agency-based perspective, promotions confer a status to the recipient that may elicit effort on behalf of the company. This is because humans are particularly sensitive to social comparisons, and hence, promotion can be an important source of status incentives (Auriol & Renault, 2008) .
Contrary to prior studies where the effect of promotion on innovation is not considered in any depth, Cano and Cano (2006) address this concern. The researchers analyze whether the adoption of a few human resources management practices for R&D personnel is related to innovation performance (measured as the proportion of sales derived from innovations). Unlike Laursen and Foss (2003) , they find that performance-based pay for R&D employees is positively related to innovation (at a 5% BAR, Rio de Janeiro, v. 9, n. 3, art. 4, pp. 308-328, July/Sept. 2012 www.anpad.org.br/bar significance level). They also find that performance-based promotion is conducive to innovation but that this result is weakly supported (significant at the 10% level). Their findings, however, are subject to a series of limitations. For example, they neither employ controls in estimating their model nor account for potential endogeneity. These are serious drawbacks if one wishes to provide robust evidence of such relationships.
Second-order effects of status incentives should not be neglected either. In today's economic environment, knowledge requires talented individuals who will become genuine sources of revenue, and status incentives can be useful in retaining gifted brains (Besley & Ghatak, 2008) . As a result, the presence of high-quality colleagues will increase labor retention because highly capable colleagues can be a valuable resource for workers looking to build new solutions to their problems. In fact, Groysberg and Lee (2010) show that knowledgeable coworkers are pivotal in reducing turnover. These reductions, in turn, help to increase firms' knowledge base, and their ability to innovate increases. In modeling the use of status incentives by the firm, Besley and Ghatak (2008, p. 209) conclude that "all firms gain from using status incentives, but the gains are higher for firms where output is harder to verify and the return to higher output is greater". This proposition is particularly suitable for firms attempting to innovate. We thus hypothesize the following:
Hypothesis 2. Firms that adopt incentive systems associated with higher performancebased promotion will be more innovative.
Nonetheless, agency theory's simple claim that individuals respond to incentives is not uncontroversial. Some observe that incentives -especially pay-to-performance schemes -have only a short-term impact because they only induce temporary compliance. Hence, some suggest they may be deleterious in the long-run (Kohn, 1993; Wiersma, 1992) . Others propose that performance-based incentive systems only reward a few individuals and thus fail to benefit the organization as a whole (Appold, 2001 ). In addition, some argue that incentives based upon contingent pay are extrinsic sources of motivation rather than intrinsic sources of motivation (Osterloh & Frey, 2000) . With intrinsic motivation, individuals derive utility not only from what they are paid for but also from other aspects that are unrelated to wealth creation. In any case, the alternative argument that performancebased schemes may negatively affect innovation is ultimately a proposition that can be empirically tested using actual data.
Methodology Data
To test our hypotheses, we use a survey of 370 firms in Brazil. Companies were randomly selected from a database of Brazilian firms published by a then-renowned business periodical in Brazil, the newspaper Gazeta Mercantil (1) . After they had been selected and identified, the firms were contacted and their managers interviewed by phone. Because the survey is comprehensive, managers from different functional areas were requested to answer particular questions. For instance, an executive who works on innovation issues answered questions about innovation, whereas an executive who works in human resources answered questions about promotion and compensation practices. Our final sample of firms covers various sectors in the economy, including agriculture and livestock; food, beverages and tobacco; trading; retail; construction; automotive dealers; energy; electronics; timber and wood furniture; mechanics; metals; mining; pulp and paper; plastics; chemicals and petrochemicals; cleaning and sanitizing; health; specialized services; information technology; logistics; and leather and garments. BAR, Rio de Janeiro, v. 9, n. 3, art. 4, pp. 308-328, July/Sept. 2012 www.anpad.org.br/bar
Variables

Response variable
Innovation. To measure firm innovativeness, we asked respondents to estimate the percentage of firm revenues in 2006 (the year immediately preceding the survey) coming from innovations in products or services carried out from 2003 to 2005. This measure, called Innovation, indicates whether the firm had pursued innovations that generated actual revenues (Cano & Cano, 2006; Cohen, 1995) . An attractive feature of this measure is that it is more objective than measures based on agreement scales (e.g., the Likert scale); hence, it should be potentially less affected by managers' subjective judgments about what is an effective innovation -i.e., innovation with a sizable commercial impact. This measure is also comparable across firms and sectors because all firms in our sample report revenues that can potentially be affected by innovation-based efforts. To be sure, some sectors may be more or less prone to such efforts. Thus, a firm in a mature sector that reports that 5% of revenues came from innovation can be considered highly innovative given the generally slow pace of new product introductions in its own sector. As we discuss later, we control for such industry-based effects in our estimates to allow for comparisons.
Explanatory variables
Incentives. Based on our theoretical discussion, we operationalize firms' incentive schemes based on two organizational features: the extent to which pay and promotion are based on individual performance. With these features in mind, we asked respondents to answer two questions (2) . The first question was To what extent is most people's compensation linked to their performance? The respondents had to choose from among three alternatives: (1) None; (2) To some extent for some people; or (3) To some extent for several people. Our final measure of performance-based pay, referred to as Pay, is an ordinal variable with three values: low (1), medium (2) and high (3). The respondent indicates the particular value that applies to his or her firm.
In a similar vein, we relied on respondent answers to the following question to measure performance-based promotion: Which of the following alternatives best reflects how your personnel are promoted? The three alternatives were: (1) People are generally promoted based on tenure, subject to satisfactory performance; (2) People are generally promoted based on tenure, but the option of fast-track promotion exists in cases of top performance; and (3) People are promoted mainly based on their performance and skills, and those with top performance are actively identified. Our final measure of promotion-based pay, referred to as Promotion, is also an ordinal variable with three levels: low (1), medium (2) and high (3). Again, each respondent determines which level applies to his or her particular firm.
Control variables
We use a set of control variables, described below, that should influence both the adoption of meritocratic strategies and the innovative potential of the firm.
CEO Age and Company Age. These variables code the age of the CEO and the age of the company, respectively. They are included to control for demographic factors that can affect the adoption of organizational practices at both the individual (Zenger & Lawrence, 1989 ) and the corporate level (Carroll & Hannan, 2000; Huergo & Jaumandreu, 2004) . For instance, older CEOs and organizations with established routines may be less inclined to adjust organizational processes and attributes associated with existing products (Chizema, 2010; Stinchcombe, 1965) . Also, younger managers tend to have different managerial values than older managers, and hence adopt different managerial practices (Mellahi & Guermat, 2004) . Recent research by Shefer and Frenkel (2005) has indicated, for example, that younger firms are more likely to invest more in R&D activities than older firms.
BAR, Rio de Janeiro, v. 9, n. 3, art. 4, pp. 308-328, July/Sept. 2012 www.anpad.org.br/bar Ln(Revenues). This variable is used to control for firm size and corresponds to the logarithm of the company's revenues in units of 1000 reais (3) . The literature suggests that firm size can affect innovation both directly and indirectly through its effect on choices of incentive schemes. The direct effect is connected with the idea that larger firms tend to make substantial investments in existing technologies and product lines that would otherwise become obsolete if the firm were to pursue innovations (Christensen, 1997; Foster, 1986) . This phenomenon seems more prevalent among hightech firms (Shefer & Frenkel, 2005) . Internal groups associated with older technologies and products may actively defend existing investments instead of engaging in new projects (Galende, 2006; Holmstrom, 1989; Milgrom & Roberts, 1990) . The indirect effect, in turn, occurs through the choice of internal organization. Meritocratic incentive schemes should be more difficult to achieve at larger firms for multiple reasons. Individual performance in large groups is more difficult to measure; some individuals may free-ride on new ideas proposed by others, and even if a large firm adopts meritocratic systems, such incentive schemes may be perceived as unfair given that individuals tend to have biased, inflated perceptions of their own performance and their contribution to their firm (Garen, 1985; Zenger, 1994; Zenger & Lazzarini, 2004) . Consequently, because new ideas will not be aggressively rewarded-or at least will not be as aggressive rewarded as they would be in an alternative scenario in which the innovators set up their own (small) firms-there will be less of an incentive to propose new projects (Baumol, Litan, & Schramm, 2007) .
Board. This is a variable coded 1 if the respondent indicated that the company has a board of directors that ratifies and monitors the decisions made by executives, and 0 otherwise. The presence of a formal board is a signal that the firm is concerned with internal governance (Jensen, 1998; Williamson, 2008) . The existence of a board may affect the decision to establish internal organizational systems and the decision to carry out innovative projects (Hoskisson, Hitt, Johnson, & Grossman, 2002) .
Skills.
The ability to craft complex compensation schemes and evaluate projects to improve or radically change products should be dependent on the sophistication of the personnel working on tactical or strategic issues within the corporation (Mumford, 2000) . We thus adopted a proxy for the analytical skills of managers based on their reported use of tools to assess investment opportunities (Barnett, 2005) . The respondents indicated whether they had used the following tools to assess projects: net present value, internal rate of return, payback, accounting indexes, simulation techniques, real option analysis, and break-even analysis. The respondents had to declare whether they had used each tool as a major tool to guide decision-making (coded 3); frequently as a supporting tool (coded 2); sometimes as a supporting tool (coded 1); or not at all (coded 0). We then created the variable Skills by averaging the responses for all items.
Ownership -State-owned and Foreign. These variables are used to control for differences in ownership across firms in the sample. It is widely discussed, for instance, that state-owned companies have more difficulty structuring internal promotion and compensation systems based on merit because of the rigidity of public bureaucracies (Considine & Lewis, 2003; Schmidt, 1996) . Moreover, stateowned firms display little entrepreneurial behavior (Romero-Martínez, Fernández-Rodríguez, & Vázquez-Inchausti, 2010). In turn, multinational corporations (MNCs) have the ability to deploy effective practices that travel across their sites. Thus, MNCs are able to tap into a diverse body of knowledge that more than compensate for their inherent disadvantage when competing with indigenous firms familiar with the local context. In addition, MNCs may benefit from the reverse diffusion of human resources practices (i.e., diffusion of practices from the foreign operations to the home country) that ultimately travel from one foreign operation to another (Edwards & Tempel, 2010) . In this sense, State-owned and Foreign are dichotomous variables; they are coded 1 if the company is state-owned and controlled by foreign entities (e.g., a local subsidiary of a multinational corporation). Thus, the baseline category is the set of domestic, private firms.
Industry-specific effects. We control for industry-specific effects because they affect both innovation and the adoption of incentives (Cohen, 1995; Laursen, 2002) . Thus, we have included dichotomous variables in our regressions for each industry in our database. BAR, Rio de Janeiro, v. 9, n. 3, art. 4, pp. 308-328, July/Sept. 2012 www.anpad.org.br/bar Table 1 shows summary statistics for all variables in our study (except for the industry-specific variables, which are too numerous to report here). 
Method
A straightforward way to test our hypotheses would be to run simple regressions in which Innovation is the dependent variable and the incentives-related measures (Pay and Promotion) are used as independent variables. Indeed, a visual inspection of the relationships among those variables does suggest that performance-based pay and promotion are positively associated with the reported percentage of revenues coming from innovations ( Figure 1 ). However, this simple approach remains problematic because the choice of incentives and innovations is likely endogenous (Hamilton & Nickerson, 2002) . For instance, firms may be simultaneously more innovative and meritocratic not because the latter has an effect on the former but because these firms have a high proportion of competent people-an attribute we did not directly observe and measure-who have managed to attain promotions and rewards. Failing to control for endogeneity may lead to biased and inconsistent estimates. To correct for endogeneity, we use a standard two-stage procedure (Hamilton & Nickerson, 2002; Nelson & Olson, 1978) . In the first stage, we model the choice of meritocratic structures by using Pay and Promotion as dependent variables in distinct regressions. Because of the ordinal nature of those variables, we employ the ordered probit model (Greene, 2000) in the first stage. The ordered probit model allows us to examine the impact of explanatory variables on the probability that the level of performance-based pay or promotion will increase. The higher the coefficients of the explanatory variables, the greater their effects on the intensity of the incentive scheme chosen by the firm. The model is fitted via maximum likelihood estimation.
As explanatory variables in the first stage, we include all control variables plus an instrumental variable, Authority, which is included in the first stage but omitted in the second stage. Based on a 7-point Likert scale, Authority is simply constructed as an average of managers' levels of agreement with the following statements: "In my organization, subordinates need to obey their boss without question and should not argue with their boss when they disagree"; and "In my organization, personal influence is chiefly based on the ability of the individual and his or her contribution to the organization instead of on functional authority" (reverse-scored). To show effective results and receive proper compensation, individuals must have some degree of autonomy and freedom to pursue certain types of actions. An increase in vertical authority should curtail autonomy and consequently reduce the effectiveness of meritocratic schemes (Brickley, Smith, & Zimmerman, 2002) . Thus, we expect that Authority will be negatively correlated with the intensity of performance-based pay and promotion.
Following Hill and Waters (1995) , we use the predicted values obtained in the first stage of our regressions as explanatory variables in the second stage, in which Innovation is the dependent variable. We employ the predicted probabilities associated with two particular levels of Pay and Performance: medium and high. Therefore, the baseline category (not included in the regressions to avoid multicolinearity) is the lowest level of performance-based promotion and pay. Pay -Medium and Pay -High are, respectively, the predicted probability (obtained in the first stage) that the firm will exhibit medium and high levels of performance-based pay. Likewise, Promotion -Medium and Promotion -High are the predicted probability that the firm will exhibit medium and high levels of performance-based promotion. This procedure allows us to capture possible nonlinear effects of incentives on innovation depending on each predicted level of pay and promotion (for an application 
.
In both the first-and second-stage regressions, the Huber-White estimator is used to compute standard errors. This procedure generates robust estimates that control for potential heteroskedasticity in the data.
Results and Discussion
Estimation results
First stage: choice of performance-based pay and promotion
Columns (1a) and (1b) show the results of the ordered probit regressions (first stage). The coefficient of the instrumental variable Authority is negative and highly significant (p < .01): an increase in perceived vertical authority -and, hence, a reduction in perceived autonomy -is negatively associated with the choice of both performance-based pay and promotion (5) . These results support the idea that the low propensity of top management to decentralize decisions dampens the benefits of adopting performance-based incentive systems. The other variables show varying effects depending on the type of choice (i.e., Pay or Promotion). The decision to offer performance-based pay (column (1a)) is positively affected by both the presence of a board of directors (Board) and the level of skill at analyzing investment opportunities (Skills); the coefficients of these variables are highly significant (p < .01). In our sample, firms with improved governance (i.e., firms with at least an active board of directors) and firms adopting more sophisticated analytical techniques are also more likely to offer performance-based pay. These variables, however, do not significantly explain the choice of performance-based promotion (column (1b)). This choice is better explained by the form of firm ownership used. As evidenced by the coefficient of the State-owned variable, promotion schemes that disregard tenure are less likely to be observed in firms controlled by the government (p < .05). These results are aligned with the expectation that state-owned firms must combat greater bureaucratic constraints in attempting to adopt promotion schemes based solely on individuals' skills and performance (Considine & Lewis, 2003) . Finally, the coefficient of CEO Age is positively significant in column (1b); firms with older CEOs are more likely to adopt performance-based promotion. However, the level of significance is marginal (p < .10).
Second stage: effects on innovation
The last three columns of Table 2 report OLS estimates of the effects of monetary and status incentives on innovation where the predicted values of performance-based pay only (2a), performance-based promotion only (2b), and both performance-based pay and performance (2c) obtained in the first stage are included in the regressions. The sample size was larger in this stage than in stage two because of missing information for Innovation (6) . The results provide only marginal support for Hypothesis 1. According to the estimates reported in column (2a), firms with the highest level of performance-based pay (Pay -High) are slightly more innovative than firms with the lowest level of performance-based pay (p < .10). However, this effect becomes insignificant when the performance-based promotion variables are included (column (2c)).
The effect of the promotion variables, on the other hand, is highly significant; firms with either moderate (Promotion -Medium) or high (Promotion -High) levels of performance-based promotion are more innovative than firms with the lowest level of performance-based promotion (p < .01), even when the performance-based pay variables are included in the regression. Interestingly, however, the coefficient of Promotion -Medium is larger than the coefficient of Promotion -High. Furthermore, the difference between the coefficients is only significant (p < .05) in the model without BAR, Rio de Janeiro, v. 9, n. 3, art. 4, pp. 308-328, July/Sept. 2012 www.anpad.org.br/bar the pay-related variables (column (2b)). In summary, a high level of status incentives apparently does not create gains in innovation beyond those obtained using such incentives at a moderate level. However, the results do indicate that an increase in the level of promotion-related incentives-from low to at least medium-increases the percentage of corporate revenues from innovations, thus supporting Hypothesis 2.
Analysis and Discussion
A few preliminary thoughts involving the control variables are worth considering. The effects of CEO Age and Company Age are significant across all model specifications (p < .05); younger firms and firms with younger CEOs are more likely to be innovative. This finding is intuitive because older CEOs and older firms may be more committed to routines and processes developed in the past and may thus be less willing to pursue innovative projects that would otherwise create new configurations. Our results are also in line with documented evidence (Balasubramanian & Lee, 2008; Huergo & Jaumandreu, 2004) . Balasubramanian and Lee (2008) , for instance, find that firm age is negatively related to the quality of innovation and that this pattern is stronger in technologically active areas. Also, our results indicate that an increase in firm size (Ln(Revenues)) is negatively associated with innovation, although only moderately so (p < .10) in regressions (2b) and (2c). This finding provides moderate support for our earlier conjecture that there might be a direct negative effect of firm size on innovation due to increased commitment to past technologies and processes at large firms (Cohen, 1995; Shefer & Frenkel, 2005) . However, contrary to previous findings (e.g., Zenger & Lazzarini, 2004) , we find that the indirect effect of firm size on innovation-through the choice of performance-based incentives-is not supported given the insignificant effect of Ln(Revenues) on choices regarding Pay and Promotion (columns (1a) and (1b)).
The results achieved using models (2a) to (2c) also show that Board significantly explains innovation; firms with an established board of directors are apparently more innovative (p < .05). Skills, in turn, are moderately significant in column (2b) and significant in column (2c); firms with superior analytic skill at judging new investment opportunities are more innovative. These findings are consistent with the notion of absorptive capacity (Cohen & Levinthal, 1990) insofar as learning opens up new opportunities for exploration and exploitation activities. Collectively, these results suggest that an increase in governance and firm sophistication in analyzing investments has a direct effect on innovation. One tentative explanation is that these two factors may partially capture the quality of corporate management, which in turn may be associated with superior competence in identifying new opportunities and turning them into commercial products (Bloom & Van Reenen, 2007) . Even though Board and Skills also have a positive effect on the choice of performance-based pay, the effect of this choice on innovation is weak. Thus, there is no strong evidence of an indirect effect of Board and Skills on innovation via their effect on firm choices regarding incentive schemes.
As for the major issues addressed in this paper, our pay-related results confirm existing evidence of a positive effect of pay for performance on innovation. Even if our results show a marginal effect, as in Laursen and Foss's (2003) study, we have no strong evidence that encourages us to reject our first hypothesis. However, as Osterloh and Frey (2000) argue, incentives based upon contingent pay may crowd out intrinsic sources of motivation. Intrinsic motivation (i.e., an inner drive for accomplishment) is widely known as inherent to human behavior and is likely to play a role in agent performance (Bénabou & Tirole, 2003; Wiersma, 1992) . Markman, Gianiodis, Phan, and Balkin (2004) , for example, study the effects of financial incentives on university scientists and detect that this type of incentive is negatively related to entrepreneurial activity. Cornell (2004) addresses a comparison between CEOs of large corporations and presidents of private universities in the US, observing that university presidents are not only willing to work as hard as corporate CEOs but also willing to work as much in the interests of their constituents as CEOs, even if their compensation is BAR, Rio de Janeiro, v. 9, n. 3, art. 4, pp. 308-328, July/Sept. 2012 www.anpad.org.br/bar less than 5% of the compensation of CEOs. However, our findings also suggest that the short-term orientation of this incentive provides little support for firms' innovative capacity.
In turn, our results shed new light on the effects of organizational incentives on firms' innovativeness by indicating that performance-based promotion is significant in fostering innovation. This evidence reinforces Crowe and Higgins's (1997) argument that promotion-based incentives reflect a long-term horizon. Although the journey from the generation of an idea to its commercial exploitation has been shortened (Terziovski & Morgan, 2006; Wiggins & Ruefli, 2005) , it takes a longer time for a firm to fully realize the returns that it will accrue from its innovations. Thus, incentive systems based on promotion for those who effectively supply new ideas may be helpful because the actual promotion can occur after the idea is generated, executed and commercially tested. This long-term perspective on the innovation process is consistent with the study by Lerner and Wulf (2007) , who detected that more long-term incentives to CEOs of high-tech firms are associated with superior innovation performance (measured by more heavily cited patents by other firms). In contrast, performance-based pay may be purely short-term (e.g., it may involve profit-sharing or bonuses based on yearly revenue goals). Aiming to increase their short-term compensation, individuals may eventually devote less attention to valuable ideas that would require time to be effectively developed and tested.
It may also be that the attributes of an instrument like promotion are more all-encompassing and thus more consistently encourage innovation within organizations. Promotion not only generates wage increases but also provides social recognition (Besley & Ghatak, 2008) . Because it openly rewards individuals, promotion is more closely associated with intrinsic motivation than short-term pay. Interestingly, there seems to be a threshold above which the use of performance-based promotion is not as effective; moderate levels of promotion-based meritocracy apparently suffice to yield innovation. While this idea contradicts the central tenet of agency theory that, ceteris paribus, higher incentives lead to higher performance, it is in line with recent experimental evidence of individuals' response to incentives. Pokorny (2008) , for example, observes an inverse U-shaped relationship between effort levels and incentive intensity (namely, pay). In examining the effects of extrinsic motivation on work effort, Chang (2003) also finds an inverted-U shape. However, our results are not unambiguous; the difference between the coefficients is significant (p < .05) only in the model without the pay-related variables (column (2b)). All in all, our findings indicate that critics of performancebased incentives are, at best, partially right. Although incentives based on contingent pay appear to marginally affect innovation, the role of promotion-based incentives can be profound.
Concluding Remarks
Our results indicate that organizational choices-namely, mechanisms for signaling and rewarding merit-matter when it comes to promoting innovation. More specifically, we unveil the distinct effects of performance-based pay and promotion on the ability of firms to turn ideas into actual sources of revenue. In line with previous work (e.g., Laursen & Foss, 2003) , we find that contingent pay marginally influences innovation; however, we find that the effect of performancebased promotion-i.e., whether firms promote individuals who excel in the organization-is highly significant. Moreover, our results suggest that moderate levels of performance-based promotion suffice; there seems to be a threshold above which the use of performance-based promotion does not further improve innovativeness.
Our study contributes to both theory and practice. We show that in addition to considering the usual recommendations (e.g., investments in R&D, protection of property rights, training, and so on), firms interested in spurring innovation should also pay attention to organizational practices that can elicit efforts to generate new ideas. Our findings indicate that implementing performance-based promotion schemes can be effective in this sense. This proposition may be of particular concern to firms in emerging economies characterized by scarce skilled labor. A recent report from the World BAR, Rio de Janeiro, v. 9, n. 3, art. 4, pp. 308-328, July/Sept. 2012 www.anpad.org.br/bar Bank, for example, argues that human capital is the missing link between innovation and productivity in Brazil (Rodríguez, Dahlman, & Salmi, 2008) . As for the innovation theory, the findings reinforce the notion that the provision of organizational incentives is important to making firms more innovative. Our results, however, suggest that scholars should pay careful attention to incentive mechanisms that go beyond pay-to-performance schemes. Apparently, incentives of a long-term nature, such as performance-based promotion, are particularly relevant. Thus, it would be helpful to develop more refined theoretical frameworks that carefully account for the differential effects of alternative incentive mechanisms on firms' innovativeness.
We would like, however, to point out some important limitations of our study. We do not examine whether the adoption of incentives varies according to the orientation of the firm toward innovation: namely, if firms tend to promote incremental innovation (i.e., exploitation) in existing technologies (or processes) or innovations of a more radical nature (i.e., exploration). The effects of incentive schemes may vary depending on the type of innovation that the firm hopes to pursue. Moreover, although we measure whether innovations effectively generate revenues, we do not assess the quality or the sustainability of the innovations by firms that use incentive schemes. Employees may be tempted to introduce new products that have a momentary effect on sales but that are easily imitated by rivals in the long term. Finally, the measures for the relevant variables are proxies that are subject to criticism. One can eliminate such limitations by using broader indicators of innovation and organizational patterns. For instance, one might assess innovation based not only on self-reported measures but also on externally observed indicators such as number of patents and product turnover. Economics and Statistics, 93(2) , 528-541. doi: 10.1162/REST_a_00080, who investigate firms' adoption of information and communication technologies (ICT) in Brazil and India. These questions were also used by Bloom and Van Reenen (2007) . 3 Each real was worth approximately half a dollar by the time of the survey. 4 We should include the caveat that in the second stage, the dependent variable (i.e., Innovation) has clear upper and lower bounds (from 0 to 1), thus potentially violating the assumption of normality of the error term. To check the robustness of our results, we fitted Tobit regressions to our data that accommodate such bounds. The inference about the variables was, however, fairly similar to that derived using the OLS procedure (results not reported here but available upon request).
5 Furthermore, as is appropriate for an instrumental variable, Authority is insignificantly correlated with Innovation when added to the second-stage regression. 6 Following the standard literature (e.g., Hill & Waters, 1995; Maskey, Gebremedhin, & Dalton, 2006) , this approach is consistent with the production of more robust estimates as compared to estimates generated from similar samples in both stages of the regression.
